Article
Introduction
Cowpea, string bean or macassar bean (Vigna unguiculata (L.) Walp.) Is one of the most important crops in Brazil, since it is a daily food source for most Brazilian families, especially inhabitants of the North and Northeast regions, as well as in African and Asian countries (Teófilo et al., 2008) .
One of the alternatives to increase bean productivity is water supply through irrigation, however, one of the factors that must also be taken into account is the quality of the water to be used. Among the characteristics that define water quality for irrigation is the concentration of salts (salinity) that is one of the abiotic factors that restrict plant growth, development and productivity worldwide (Freire et al., 2010; Freire et al., 2011) .
Recent studies have shown that salinity inhibits plant development as a consequence of physiological changes, such as growth and yield of the crop (Bezerra et al., 2010; Silva et al., 2013) . Oliveira et al. (2013) in cv. "Quarentinha"
and Oliveira et al. (2015) studying the effect of salinity on water and biostimulant on cowpea cv. Carnaubais have observed that salinity levels above 3.5 dS m -1 severely reduce crop growth and yield.
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Com. Sci., Bom Jesus, v.9, n.3, p.509-518, Jul./ Sep. 2018 saline stress, as one of the alternatives, has been suggested the use of organic inputs, among them the biofertilizer, which besides being used as a soil fertilizer, is also a pest and disease control agent (Pereira et al., 2012) . However, it has been used more frequently in agriculture as an alternative method for the attenuation of saline effects (Medeiros et al., 2011; Freire et al., 2014) .
The bovine biofertilizer has a positive action on improving soil quality in terms of aeration, besides supplying nutrients and organic matter to the plants. The biofertilizer also contains many beneficial substances, among them, the humic substances which promote the reduction of the osmotic potential of the soil solution, stimulating the absorption of water and nutrients by plants in saline environments. Silva et al. (2013) and Silva et al. (2011) verified that the increase in the saline content of the waters impaired the initial growth of cowpea, with less intensity in the soil where the bovine biofertilizer was applied. In other crops, Medeiros et al. (2011) and Sousa et al. (2012) also found beneficial effects of bovine biofertilizer in saline mean on cherry, corn and tomato plants.
In this direction, the objective of this work was to evaluate the growth and production of cowpea under the effect of different electrical conductivities of the irrigation water associated to the absence and presence of the bovine biofertilizer.
Material and methods
The experiment was carried out from Rhoades et al. (2000) since that the quantity of Data were submitted to analysis of variance by the "F" test and, in case of significance, the regression analysis was performed using the statistical software SISVAR 5.0. (Ferreira, 2011) .
Results and discussion
The analysis of variance revealed that DF: degree of freedom; C.V: Coefficient of variation; (ns) not significant (**) significant at 1% and (*) significant at 5% probability by the test F. It is observed in Figure 1E that there was a negative relationship between ECw and root dry mass, even under the application of biofertilizer. The effect of salinity on the root dry mass of the cowpea has been reported by several authors (Çiftçi et al., 2011; Almeida et al., 2012 , Calvet et al., 2013 , where they observed a reduction according to the unit increase in the electrical conductivity.
The relationship between the irrigation water salinity and the dry mass of the aerial part of the cowpea is presented in Figure 1F , In the cultivation of cowpea under saline irrigation, the reduction of dry matter of the aerial part occurs due to the deviation of energy due to the increase of soil salinity levels, since there is a greater energy expenditure by the plant . The effect of salinity on the dry mass of the aerial part of cowpea has been reported by several authors Oliveira et al., 2013) . Figure 2D ).
In a study by Sousa et al. (2007) in cowpea cv. Pitiúba the authors verified that the total dry matter decreased linearly as the saline concentration of the irrigation water rose. Salinity may affect the total dry matter and nodulation production, which is justified by the toxic and nutritional effects in the root zone, affecting the net assimilation of CO 2 , inhibiting leaf expansion, reducing the photosynthetic area and, finally, the production of photo-assimilates (Neves et al., 2009a; Neves et al., 2009b) .
The dry mass of the bean plant pod was significantly influenced by ECw ( Figure 2E ). The data were adjusted to the linear decreasing model, observing that as the salinity increased,
there was an expressive reduction in the mass of cowpea beans, then the best result was obtained by irrigation with water ECw 1 dS m -1 , obtaining a average of 8.26 g. Reduction in dry mass of cowpea pod in response to the salinity was also observed by Bezerra et al. (2010) .
The application of bovine biofertilizer positively influenced the dry mass of the pod, in which the highest average (7.66 g) was observed against 2.56 g obtained without the application of bovine biofertilizer ( Figure 2F ).
For the grain mass, there was a significant response only to the ECw factor, with data presenting a better fit to the linear equation.
It was observed that the highest value of grain mass was obtained at the lowest level of ECw (1 dS m -1 ), decreasing from this saline level ( Figure   2G ). The application of bovine biofertilizer provided the highest values in the grain mass, with an average of 17.11 g ( Figure 2B ).
The dry matter of grains was significantly influenced by the effects of the interaction between the water salinity levels and the leaf application of bovine biofertilizer (Silva et al., 2013) . Similar results were observed by Bezerra et al. (2010) , who verified the occurrence of the reduction in the dry mass of cowpea beans in response to the salinity. For the number of grain per pod, as the ECw increased, there was an expressive reduction,thus the best value was obtained in the Com . Sci., Bom Jesus, v.9, n.3, p.509-518, Jul./Sep. 2018 lowest ECw, with an average of 9.5 grains ( Figure  2I ). In turn, the application of bovine biofertilizer resulted in the highest value obtained (6.81 g) ( Figure 2J) .
In a study developed by Assis Júnior et al. (2007) no effect of salinity on the number of grains per cowpea cv. EPACE 10 in response to salinity was observed. This same behavior was also observed by Oliveira et al. (2015) in cowpea cv. Carnaubais.
In the Figure 3A 
Conclusions
The increase of ECw inhibits vegetative and productive growth of cowpea and the use of enriched bovine biofertilizer attenuates the effects of saline stress on cowpea, favoring its development.
